Delayed gastrointestinal metastasis is a rare complication of hepatocellular carcinoma (HCC). We present the case of a patient who presented with melaena and microcytic anaemia 6 years after receiving an orthotopic liver transplant for hepatitis B-induced HCC. Oesophagogastroduodenoscopy revealed a fungating gastric mass at the lesser curve and histology from biopsies confirmed metastatic recurrence of HCC in the stomach. The route of metastasis is likely due to iatrogenic seeding of tumour cells during pre-transplant endoscopic ultrasound (EUS) and fine needle aspiration (FNA) biopsy. Subsequent positron emission tomography and magnetic resonance imaging failed to reveal further metastatic disease and the patient was managed with a total gastrectomy. This is the first reported description in the literature of needle-track metastasis in the stomach due to liver EUS-FNA for HCC.
CASE REVIEW
Gastric metastasis from hepatocellular carcinoma (HCC) is a rare complication, the incidence varies from 0.08 to 2% [1] [2] [3] . A biopsy is considered in patients with HCC when there are diagnostic challenges as risk of tumour seeding is reported to be 2.7% [4] . Endoscopic ultrasound (EUS) guided trans-gastric biopsy of the lesion has been used where accessible to establish diagnosis. Tumour seeding through this has not yet been reported.
A 43-year-old male of oriental origin, with background chronic hepatitis B infection related cirrhosis developed HCC detected during routine surveillance tests (Raised AFP-69 and on Ultrasound). He had undetectable viral load with lamivudine monotherapy. Magnetic resonance imaging (MRI) showed a 3.3×3 cm 2 lesion in the caudate lobe of liver but not entirely consistent with HCC. Hence, he had a EUS guided transfundal fine needle aspirationFNA of the lesion which confirmed HCC.
Staging MRI and CT scans confirmed the disease as T2N0M0. As he was within the Milan criteria, he was listed for orthotopic liver transplantation and received bridging trans-arterial chemo-embolization (TACE). Orthotopic liver transplantation from a non-heart beating donor was carried out~5 months after diagnosis. The explant histological analysis showed that the HCC was poorly differentiated with a final histology of T2N0M0 with no nodular or micro-vascular metastatic invasion.
His immune-suppression during the immediate posttransplant period was azathioprine, prednisolone and sirolimus (trough levels of [5] [6] . The choice of sirolimus over a calcineurin inhibitor was made at that time due to the risk of metastasis given the worrying features of the explant histology. He received adefovir, lamivudine and hepatitis B immunoglobulin for chronic hepatitis B prophylaxis. Post-transplant follow up included 6-monthly contrast-enhanced CT imaging, routine blood tests and alfa-fetoprotein levels for surveillance of HCC recurrence. After 3 years of CT surveillance, the lack of any findings and the general excellent clinical condition of the patient the decision was made to stop CT surveillance.
Seven years in to post-transplant follow up, he was investigated for iron deficiency anaemia, with a gastroscopy and colonoscopy. Gastroscopy ( Fig. 1 ) performed at local Hospital showed a 25 mm ulcerated mass in the lesser curvature of the stomach, just below the cardia. Biopsies obtained from the mass lesion were consistent with HCC. Further gastroscopies are performed (Fig. 2 ) at 6 weeks following the index gastroscopy showed a polypoid growth in the fundus with healed ulceration over this. Further gastroscopy (Fig. 3 ) in transplant centre as a perioperative investigation showed large ulcerated mass in the fundus.
HISTOLOGY
The biopsy (Fig. 4) showed gastric type mucosa and squamous lined mucosa consistent with the gastro-oesophageal junction sample site. There were tumour fragments with extensive areas of necrosis. Large polygonal tumour cells were seen and arranged in trabeculae with frequent mitoses.
Immunohistochemistry was performed to characterize these cells. The tumour cells stained positive for CAM 5.2, Inhibin, Hepatocyte Paraffin 1 (focal) with a high Ki67 proliferative index (>50%). The tumour cells did not stain for CK7, Calretinin, Synaptophysin, Chromogranin, S100, CD117 and DOG1.
He underwent staging for his recurrence by positron emission tomography (PET) (PET image shown in Fig. 5 ) and MRI (MRI image shown in Fig. 6 ) which has confirmed the diseases the localized to stomach.
Based on these features and the clinical and radiological findings the patient was diagnosed with metastatic HCC that was localized to stomach and underwent total gastrectomy.
The patient had an uncomplicated total gastrectomy and no other residual disease was found intra-operatively. Histology of the resected specimen showed variable areas of moderate-topoorly differentiated HCC. Overall, 15 retrieved local lymph nodes showed no evidence of tumour metastasis. The patient made an uneventful recovery from surgery and was discharged on Day 10. However, follow up imaging at 2 months showed multiple liver lesions, including a cluster of lesions in the caudate lobe (where his native liver tumour was). Three further small lesions in segments I, II and VI. This was confirmed as biopsy proven metastatic HCC of his graft. Unfortunately the only options now are palliative.
DISCUSSION
The likely mechanism of dissemination of this patient's HCC was by needle-track seeding from EUS-FNA that was performed for initially diagnosis of primary HCC after 7 years of initial diagnosis. HCC most often metastasizes to lungs, bone, abdominal lymph nodes, adrenal glands, peritoneum or brain. In a study of 403 patients with HCC not a single case metastasized to the stomach making it unlikely that a mechanism other than seeding led to metastasis in this patient [5] . Moreover, the pre-transplantation FNA and the gastric recurrence were both located at the lesser curvature of the stomach and the explant specimen did not reveal direct extension of the primary HCC lesion to the lesser curvature of the stomach. Hypothesizing that needle-track seedling as most likely mode of spread. Levy et al. has provided some basic science support for the idea of needle track implantation. They demonstrated the presence of malignant cells within gastrointestinal tract luminal fluid following EUS-FNA in 3 out of 26 patients with pancreatic cancers. Importantly, malignant cells were not found prior to EUS-FNA in these patients or in those following EUS-FNA for nonmalignant indications [6] .
To our knowledge this is the first case of needle-track implantation of HCC into the stomach wall following EUS-FNA sampling of the liver. One argument in favour of using EUS- FNA as opposed to percutaneous liver FNA is the purported greater risk of needle-track metastasis with percutaneous approaches [7] . A systematic review of 1340 patients evaluated the risk of needle track seeding following percutaneous FNA of HCC as 2.7% overall or 0.9% per year [4] . As experience with liver EUS-FNA increases, studies with longer follow up periods are needed to establish the risk of needle track seeding for EUS-FNA. Our patient has been established on Sirolimus, (mTORmammalian target-of-rapamycin inhibitor) which has shown to have a protective effect from de novo cancers and HCC recurrence [8] . However, Sirolimus is not shown to improve longterm recurrence free survival beyond 5 years [9] . He underwent loco-regional therapies for his native HCC prior to transplantation which are proven to control tumour burden. His HBV DNA remains undetectable throughout the post-transplant period implying that there is no reactivation of hepatitis B. Despite of this he has developed delayed metastasis. As the lesion correlates well with the biopsy site, the recurrence might be secondary to tumour seeding.
There are no central guidelines suggesting any HCC surveillance post-transplant; however, these patients are followed up closely with 6 monthly contrast CT scans for a maximum 5 years depending on the local practice. In this particular case metastasis was identified outside the follow up period.
Treatment algorithm for recurrence of HCC has been proposed in 2013 by Geneva group that summarizes for extrahepatic metastasis mTOR inhibitors should be considered along with reduction of their immunosuppression. Resection should be considered for isolated metastasis and for cancers which are not resectable Sorafenib remains the choice of treatment [10] . In our case as his ECOG performance state is zero and we have identified isolated metastasis resection is considered as the initial option of management.
CONCLUSION
There is a possibility of needle-tract metastasis of HCC following liver EUS-FNA and delayed presentation of gastric metastasis. This report also highlights the need for meticulous surveillance using serial tumour markers and regular haematology and biochemistry bloods post-liver transplantation for HCC.
